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Cough is the most common complaint for which patients in
the United States seek medical attention [1]. Chronic cough
is widely defined as a cough of greater than 8 weeks’ dura-
tion, and is often due to a treatable underlying cause, such
as upper airway cough syndrome (postnasal drip syndrome;
rhinitis); asthma and non-asthmatic eosinophilic bronchitis;
and gastroesophageal reflux disease (GERD) [2]. Chronic
cough that does not respond to appropriate therapeutic trials
aimed at underlying etiologies is termed refractory chronic
cough (RCC). An additional term, unexplained chronic
cough (UCC), has recently emerged to describe a chronic
cough for which no underlying etiology is identified after
adequate investigation [3]. The term Cough Hypersensitivity
Syndrome proposes a mechanistic basis for chronic refrac-
tory or unexplained cough, that being vagal nerve hypersen-
sitivity resulting in cough reflex hypersensitivity [4].

Appropriate treatment of an established underlying cause
of chronic cough will usually be successful. Unfortunately, a
significant percentage of patients will prove to have chronic
cough refractory to all therapeutic interventions (RCC or
UCC). For this subgroup of patients, few if any effective
and well-tolerated therapeutic options exist. A minority of
patients will obtain benefit from low-dose morphine [5],
amitriptyline [6], gabapentin [7], or pregabalin and speech-
language therapy [8]. Often, antitussive effect is achieved
at the expense of intolerable side effects such as sedation.
Thus, there exists a great unmet need for safe, effective, non-
narcotic, non-sedating agents for the treatment of refractory
chronic cough.

The last antitussive medication approved by the United
States Food and Drug Administration (FDA) was benzona-
tate, in 1958 [9]. The widely used non-prescription antitus-
sive, dextromethorphan, was approved in 1954 [9]. To date,
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there has not been a drug approved in the United States for
the indication of chronic cough.

Thankfully, the last decade has witnessed significant
scientific achievement in understanding the mechanisms
of chronic cough, which has led to multiple clinical drug
development programs exploring potential novel antitussive
agents. The most advanced of these efforts is in the area of
purinergic receptors, of which the P2X class functions as
ligand-gated ion channels that are responsive to ATP [10].
In the airways, purines including ATP can trigger reflexes
through the activation of vagal sensory nerves, and ATP
may sensitize airway sensory nerves to tussive stimuli [10].
The P2X3 homotrimer and P2X2/3 heterotrimer have been
implicated as most relevant in cough induction, with the
latter also being essential to the sensation of taste [10]. The
first-in-class P2X3 receptor antagonist, gefapixant, demon-
strated significant antitussive effect in phase 2 trials, but at
the expense of diminution of taste sensation in a significant
subgroup of subjects [11]. Two phase 3 trials of gefapix-
ant have been completed recently, and published data are
awaited. Three additional drug development programs are
ongoing, evaluating whether more selective P2X3 receptor
antagonists may provide similar or better antitussive efficacy
with less taste effect [10].

In this issue of LUNG, Morice and colleagues [12] pro-
vide a detailed description of a group of 253 subjects with
RCC or UCC who had participated in a phase 2 clinical trial
of gefapixant [11]. Enrollment criteria included duration
of cough of at least one year; a subjective baseline cough
severity score of >40 mm on a 100-mm visual analog scale
(VAS) with 100 mm indicating most severe cough; and non-
smoking status (either never smoker or cessation > 6 months
prior to enrollment). Demographic characteristics of the sub-
ject population were quite consistent with those previously
reported of patients seeking evaluation at specialty cough
centers worldwide: predominance of women and lifetime
non-smokers; mean age of patients 55 years, and most com-
mon age of presentation 60—69 years [13].

Although the very long median duration of cough
(11 years) and high objectively measured median awake
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cough frequency (28.9/h) observed in subjects in this study
may be typical of patients evaluated at subspecialty cough
centers, it will remain to be seen whether the efficacy dem-
onstrated in clinical trials to date will be observed in a com-
munity-based population of patients with chronic cough for
whom this therapy, once approved, will be prescribed. As in
most clinical trials, there was a subgroup of non-responders
to the therapeutic agent in this study. At present, one cannot
predict a priori who will likely be a responder to therapy
with a P2X3 antagonist. Although higher objectively meas-
ured baseline cough counts have been predictive in clinical
trials, this observation will not inform community-based
physicians prescribing the drug to patients. Furthermore,
it will remain to be elucidated in post-approval surveillance
how patients who experience both beneficial antitussive
effect and taste disturbance will balance the two effects in
terms of compliance with long-term therapy.

It is anticipated that the near future will bring the first-
ever medications approved for chronic cough. This landmark
achievement represents the culmination of years of effort by
scientists and clinicians worldwide, and will provide desper-
ately needed relief for patients afflicted by refractory chronic
cough, and a therapeutic option for physicians treating this
long-suffering group of patients.
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